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B2VME TCS Slave Processor 
Firmware Specification 


FS15022G01 


Rev. 81 


Introduction 


The B2VME is a Butterfly 2 processor card; it is also called a function 
card. The B2VME is equipped with a Butterfly 2 Test and Control Sys- 
tem (TCS) Slave Processor. a Motorola 68HC11 single chip microcom- 
puter. This programmed device implements master slave 
communication and circuit board control defined in the Burterfly 2 


Technical Reference Guide. 


This document describes the commands defined for a B2VME slave 
Processor. BBN programmed part number 4615022G01. 


TCS Messages 


There are four types of TCS message: 


@ Register Access Request 

e@ TBUS Memory Access Set-Up Request 
e TBUS Memory Read Request 

e TBUS Memory Write Request 


Slave Addressing 
The B2\ MIE slave is initialized to broadcast group 0x04. The slave will 
carry out requests broadcast to this group. but will not respond. An 


EEPROM register defines the slave's group. so it may be modified 
during operation. 


Register Access Messages 


There are four types of register access message: 
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1.4 


Action Registers — Action registers perform a sequence of actions on 
the target circuit card thus hiding board specific and 68HC11 de- 
tails. 


EEPROM Registers — EEPROM registers store board specitic infor- 
mation in slave processor non-volatile memory. 


Gate Array Registers — The gate array register messages access regis- 
ters within the card's Switch Interface Gate Array (SIGA) and 
Level Converter Array (LCON). 


Hardware Registers — Hardware write registers load board control 
registers. Hardware read registers monitor board status signals 
and data bits. 


TBUS Messages 


There are three types of memory message. All of them manipulate the 
SIGA to interface with the function card's Transaction bus (TBUS). 
See the SIGA functional specification and the TBUS functional specifi- 
cation for an explanation of all the registers involved. 


Memory Access Set-Up — The memory set-up message initializes 
information to be used by a subsequent memory access Message. 
It initializes the beginning address, and TBUS commands. 


Memory Read — The memory read message returns the long word of 
data found in the memory location specified by the previous set- 
up message. The address may be optionally incremented for a 
subsequent memory access. 


Memory Write — The memory write message loads a long word of 
data into the memory location specified by a previous set-up mes- 
sage. The address may be optionally incremented for a subse- 
quent memory access 
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1.4.1 TBUS Memory Set-Up Request 


The TBUS Memory Setup Request initializes the SIGA for a memory 
access. (“P” in the diagrams below is message parity. Parity is the 
XNNOR of the entire message.) 


Memory Set-Up Request 


bit:8 7 6 5 43 2 1 «0 


| | | 
(ad Py MS_SLOT_IO | 


0| LS_SLOT_ID 


| 0: CMO MOD 0010 


0 TBUS Command 


0 | TBUS Command Modifier 1 
— 


0 | TBUS Command Modifier 0 


/0 |  TBUS Addr<31..24> | 
= 7 
| 0 | TBUS Addr<23..16> | 
10 TBUS Acdr<15..8> 

L J 
| ) TBUS Acdr<7..0> 

Positive Reply Negative Reply 
1 MASTER ADDRESS : MASTER ADDRESS 


NACK CODE 


oO 


Qo oP QxC5 


Memory Set-Up Message Format 
Figure 1-1 
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FS15022G01_ Rev. = 


The TBUS Read Request returns data from a memory location speci- 


fied by a previous set-up request. 


The TBUS Read Request command modifier field contains an incre- 
ment bit. If it is set. the Slave prepares for the next access when the 
current one completes.It increments the current TBUS address. then 
loads it into the SIGA. (See section 1.5 for the decoding of the mes- 


sage’s command fields.) 


TBUS Read Request 


ot: 8 7 6 5 43 2 1 «0 


| | | 
i 1| P| MS_SLOT_ID 


| 
| 
| 
1 o| LS_SLOT_ID | 


| 0 cmp mop | 0000 


= 


Positive Reply Negative Reply 
MASTER ADDRESS Pt | MASTER ADDRESS 
0x07 0! NACK CODE 


TBUS Response 


TBUS Data<31..24> 


T3US Data<23..16> 


TBUS Cata<15..8> 


TBUS Read Message Format 
Figure 1-2 
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1.4.3 TBUS Write Request 


The TBUS Write Request loads its data into a destination specified bya 


preceding set-up request. 


The TBUS Memory Write Request command moditier field includes an 
increment bit. If it is set. the address is incremented and loaded into 
the SIGA after the memory access completes. (See section 1.5 for the 


decoding of the message's command fields.) 


TBUS Write Request 


bt: 8 7 6 5 4 3 2 1 «0 


1 11P MS_SLOT_ID 


| Q| LS_SLOT_ID 


| 
1 
10) cmomon | 0001 | 
| 


10) TBUS Data<31..24> 


FS15022G01 


Rev. 3! 


10 | TBUS Data<23..16> 
10 TBUS Data<15..8> 
i0 TBUS Data<7.,0> 1 
Positive Reply Negative Reply 
1 MASTER ADDRESS 1 MASTER ADDRESS 
oP 0x09 0 NACK CODE 


(e) TBUS Response 


TBUS Write Message Format 


Figure 1-3 


(oa 
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15 Command Byte Decoding 


Cmd Type Cmd Mod 
Value Value Description 


Memory Messages 


0. 0 Maintain the same TBLS address 
s Increment TBLS address alter the read 
1 0 Maintain the same TBUS address 
x Increment TBUS address alter the write 
1-7, 9-15 Ulezal Commands 


Vemers Sort 9 VMessage 


23 = Use SIGA A for subsequent TBUS accesses 
3 Use SIGA B for subsequent TBUS accesses 
0. 1, 4-15 Illegal Commands 
Rewter 3 vy Ve yyva pes $$ $$. 


Action Registers 


+ Don't Care Action Register Read (See List of Action Reyts- 
ters) 
5 Don’t Care Action Registers Write (See List of Action Regis- 
ters) 
EEPROM Registers 
6 Don't Care EEPROM Register Read (See EEPROM Reuiter 
List) 
7 Don't Care EEPROM Register Write (See EEPROM Reyister 
Lis) 
Gate Array Registers 
$ 0 Read LCON A Reuisters 

| Read LCON B Reuters 

2 Read SIGA A Registers 

3 Read SIGA B Registers 


Hlegal Commands 

u 0 Write LCON A Registers 
Write LCON B Re 
Write SIGA A Registers 
Write SIGA B Registers 

-is lilegar Commands 


Hardvare Rogorers 
Ww a Read Hardware Register 9) 
Read Hardware Register 


i \ 
3 Read Hardware Register 2 
5 Read Hardware Register 3 
a-!3 Hesal Commands 

{ 0 Wrae Hardware Register 1 
i Write Hardware Register | 
2-5 Hlegal Commands 
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Action Register List 


The TCS message's address byte selects which register is accessed. 


The TCS message's data byte is unused in the read message, and con- 
veys write data in the write message. 


Reg. Number Description Read/Write 
0 (0x00) Board Status Register read only) 
1 (0x01) Card Control Register (write only) 
2 (0x02) Power Control Register Write only) 
3 (0x03) Previous ACK) NACK (read only) 
4 (0x04) Clock Activity Check Register (read only) 
3 (Ox05) EEPROM Write Enable Write only) 
6 (0x06) Board Ambient Temperature (read only) 
7 (0x07) Test RAM read/write) 
3 (0x08) Slave Address Re-Read Command (write only) 
9 (Ox09) TCS +5 VDC Voltage Level (read only) 
10 (OxOA) +5 VDC Voltage Level (Vcc) read only) 
11 (Ox0B) -5.2 VDC Voltage Level (Vee) (read only) 
12 (0x0C) Illegal Command na) 

13) «0x0D) LED Control write only) 
140 (0x10) Switch Signal Duty Cycle Detect (read. write) 
15 (ONOF) Last TBUS Response (read only) 
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157 EEPROM Register List 


Reg. Number Description Read/Write 


0 (0x00) Card Type (read, write) 
1-16 (0x01-10) Serial Number (read/write) 
17.18 (Ox11.12) Artwork Revision Level (read. write) 
19.20 (Ox13.14) Electrical Revision Level (read/write) 
21.22 (0x15.16) TCS Slave Code Revision Level (read/write) 
23 (Ox17) Temperature Alarm Setpoint (read, write) 
o4 (Ox18) TBUS Timeout MSB (read/write) 
25 (0x19) TBUS Timeout LSB (read/write) 
26 (Ox1A) +3 VDC A/D Nominal Reading (read write) 
27 (Ox1B) +5 VDC Alarm Magnitude (read. write) 
28 (Ox1C) TCS +5 VDC Nominal Reading (read. write) 
29 (Ox1D) TCS +5 VDC Alarm Magnitude = (read. write) 
30 (Ox1E) -5.2 VDC A.D Nominal Reading (read write) 
at (Ox1F) -3.2 \DC Alarm Magnitude (read) write) 
a2 (0x20) Board Broadcast Group ID (read/write) 


1.8 Hardware Register List 


Hardware registers are selected with the TCS message command mod- 
ifier field. The message's address byte is not used. 


Reg. Number Description Read/Write 
Write Registers 

0 10x00) Power Control (write only) 
1 (0x01) Reset Control and LED write only) 


Read Hurdware Registers 


0 (ON00) Rack ID<3> and Status (read only) 
1 ONO1) Rack ID-.2..0> and Panel ID<1> tread only) 
2 (0X02) Slot [D<2..0.+ and Panel [ID<0> tread only) 
3 tONO3) Card Type tread only) 
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1.9.1 


Gate Array Register List and Definitions 


Registers within the SIGAs and LCONs are accessed using gate array 
register messages. 


The gate array access message defines the TCS message fields as fol- 
lows: 


Command Type: Specifies a read or a write 

Command Moditier: Specilies which gale array Lo access 

Address Byte: Specilies which register within the gate array lo ac- 
cess 

Data Byte lgnored 


The decoding of the command type and modifier is as follows: 


Command Type & Gate Array Read 
Command Modifiers: 9 Read LCON A’ Registers 


1 Read LCON B Reuters 
2 Read SIGA A Registers 
3 Read SIGA B Registers 
4-15 Hlegal Commands 


Commmar i iu 

Command Modifiers: 0 Write LCON A Reuisters 
1 Write LCON B Registers 
z Write SIGA A Registers 
3 Write SIGA B Registers 

4-15 Mlegal Commands 


SIGA Internal Registers 


The SIGA registers are presented to the master processor in the follow- 
ing registers. For complete descriptions of their operation see the Bur- 
rerfly 2 Technical Reference Guide TBLS Chapter and the S/GA 
Functional Specification. 


Address 


OND 
Ont 


onl 


tins af 

Hinn TBLS Add 2a 

tN TBLS Address <31..24> 
NS TBLS Response 

Nd TBLS Command 

AA PBLS Command Moditier 0 
HAB TBLS Command Moditier | 
inc CSL Address <7..0> 

oxD CSL Address <*> 

ONE Lnused 

ONF Unused 
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TBUS Response Revister 


i L vt par. Reed | tire | TLR T_RR 
NDONE Drise_AD| T_Onven) “gy ft~ | Datu<32>) ay ie ar 
i | ! ' sStelend | | 
a i | 
TBLS Command Reuister 
jl | ] ] fl a 
Addr | Addr TSize | T_Size | T_Size | T_RR T_RR | T_RR | 
<33> | <32> <2> <I> | <0> <2> <I>) > 
j 
TBLS Command Modilier 0 Register 
— — 
| Write 5 H 
Spare | Spare Spure Spare | Datu<32>| Tashath Tae fain 
| | | Stolent | ae = 


TBLS Command Modilier | Regisier 


T_Priorits | T_Priority T_Lockop! T_Lockopi T_seurce j T source | TlSeures | 


| 

aE 
| Tlsyne <I> <)> <|> i <i> i <a> | <i> <> | 
| ; | 


CSL Low Address Reuter 


CSU Address <7..0> 


CSL High Address Register 


‘ Gel Adda 
Space spate Noare Spats ‘pare spare Spare 
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1.9.2 LCON Internal Registers 


There are three classes of LCON internal register. Those that control 
the state of the LCON. those that assert LCON signals. and those that 
monitor LCON pins. 


LCON Control Registers (Write Only) 


The LCON is enabled and reset with a series of registers. The register 
address determines the action taken. The actions enumerated in the bit 
definitions below can be combined in the address byte as desired (ex- 
cept for reset). For example. to enable the requester. server and tri- 
state’ clock with a single register access. write the register: 
00xx1110.To disable all three write the register: 00Xx0000. To enable 
just the requester portion of the LCON. write the register: 00xx0010. 
To issue a reset. write the register: 00NX0001. 


Note: It is forbidden to issue a reset in conjunction with any of the 


enable signals. These controls are mutually exclusive. 


LCON Control Register Address Byte 


7 ; 
\iways Always Don't Don't Tri-State | Server Reutestor 


Zero Zero Care Care Enable | Enable Faable 
i 


Reset 
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LCON Signal Monitoring Regier Addresses |Read Only) 


The following registers read the state of the indicated signals and re- 
turn a one bit value in Data<0> of the response message. 


These registers are primarily meant to read the state of static signals. 
Some of the signals enumerated below constantly change during nor- 
> 


mal Butterfly 2 operation. A read of their “static” value yields a pro- 
babalistic result. 


Address Desenpuon 


Ox40 Read tri-state clock enable 

Oxs1 Read requesier clock divided by 64 (425 kHz) 
Ux32 Read server clock divided by 64 (425 KHz) 
O43 Read #3 my pulse divided by 2 (7.49 Hv) 
tin ds-4F Unused 

ONS0-57 Read server ECL data bity 0-7 

WSS Read requester reverse 

ONS9 Read server frame 

UxsA Read system net-ume 

OXSB Read function board net-tume 

SSC Read revision level bit <)> 

OxsD Read revision level bit <1> 

OXSE Read requester enable 

ONS F Read server enable 


LOON Signal Assertion Registers Addresses (arie only) 


Adsres: Deseripuun 


Oyen Assert Requester ECL data bi <> 
mye] Assert Reguester ECL data hit <I> 
iye2 Assert Reguester ECL data bit <2> 
NR) Assert Reguesier ECL data bit <3> 
ONES data bit <4> 
(yn data tu <i> 
iver data hut <n> 
finn? hit <7> 
Uyns 

(iyny 

OypA-SF Linseed 
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1.10 Action Register Definitions 


Action Register 0, Board Status (read only) 


' : 
Temp a Power sn al Dead | Prec one. 
Okay | PHFE Okay ee ERror CPE | “Eicr | Barat 

Temp Okay 


Temperature okay. Indicates that the board's temperature is below the value 
set in the slaves EEPROM temperature alarm register. Note: The slave turns 
board power olf ut the temperature ever exceeds the alarm setpoint. TH the 
slave detects an over temperature state. this register must be read to set 
“temp vray” Duck to one 


Power Okay 

Indicates chat the board's power supplies ure generauing voltages wichin the 
range specilied in the slave's EEPROM registers. IE Vice ever strays outot the 
specitied range lor more chan a second or so, the slave shuts olf the Poard 
power. This is primarily intended ww turn olf the board’s power control cir 
cuitry inthe event that bulk power to the circuit card turns otf. This prevents 
a large power supply surge current if bulk power ts reapphed. Ut thus bit is 
cleared hy the slave. the status regtsier must he read lo clear the error condi 
ten 


Browdeast Error 
Ind. cates that a Proadcust message to this slave has resulted in a negauve 
ackavtedgement singe the Lust ume the status register was read. This ibis 


cleared fy reacing the status regoter 


atthe BIN ALE’s CPC has taken an interrupt 


ME MGiedtes 


read ol 


sive Srnm avims error was detected by the 
slave’. serial Samoiniahon | seare since he last read ol (he siatus rests: 
ter, Note The sigse dees med conmmand recuested bs a TCS 


Iya ret ont 


Message will 
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Action Register 1. Control Register (write only) 


Select s 
' : : c 
Spars dpare Spare Spare hie: Spare sie ene 
Bus B eal rem 


Select TCS Bus B 
Wriung a one to this bit selects TCS bus B lor TCS communicauon, Wriung a 
vero selects hus A- 


CPL Reset 
Writing a one io this bit holds the BIVMIE’s CPL reset 


Card Reset 
Wrung a one to this bit holds the SIGAS’ and the board's reset wires us 
verted. 


Action Register 2. Power Control Register ‘write only) 


Pawer Power) Power pays 
spare Spare Spare Spare Margin Margin Margin ae 
Level<l>  Lescic>) Enuble a 


NOTE Tite BINME slave monitors tite Aoard'’y Veo levels. Uf the oiltage over 
dovrares from the rang deined Ay che stave 'y EEPROM registers ee mes 
Dean at sccm ore, the ware ens te heard power Of and sERnais “pois 


norms in the Poard statin register 


Power Margin Level<l..1> 
Selects the vollag 
gining is enubled 


the hoard’s power supplies are set to whet mare 


Power Margin Enabie 
Sets the board's power supphes co che cage level celesied by the power 


nolevel tits 


Power On 
Turns the Seard power supposes Note Tee cars eh 


n 


PSS ea Ale SPgcaGa Nieeese, Rewer 
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Action Register 3. Previous Nlessage Ack) Nack (read only) 


This register always contains the Ack Nack byte of the previous TCS 
message. Reading this register clears it. 


ACK Ack 
Spare Nack Nack 
Code<S>  Coue<d> 


Nek Auk 
Nack | Nagk 
Codesl> © Contecl> 


Ack. Nack Code<3..> 


Tt an acknowledgment code lor TCS messages. [tls either a positive or 
negative acknowledgment depending on the sense of the Ack bitin ts regis: 
ler 


"Nak codes 
0 = Nuil Deserpuon 
1 = Timeout 
2 - Parts Error 
3 - Serial Communicauion Error 
4 - Spare 
- TCS Message Format Error 
Ack Codes kK 
0 = Action Register Acknowledy 
| - EEPROM Register Acknowledge 
2 = Setup Message Acknowledge 
3 = Memory Read Message Acknowledze 
4 = Memory Wriie Viessage Acknowledge 
3 = Gate Array Register Acknowledze 
© - Har e Regmster Acknowledze 


Ack Bu 


A ote 1 Ts PUL ndicaies (hat the Code is an acknow! Nenl 


16 of 


Ww 
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Action Register 4. Clock Check (read only) 


A one in this register indicates that low to high transitions were de- 
tected on corresponding clock signals. 


Each clock checked by this register is monitored for a fixed period of 
time looking for low to high transitions. The monitoring periods are 
the following: 


Server Clock i msec 
Requestor Clock | msec 
System Net Time 1 msec 
My Net Time | msec 
93 Msec Clock 130 msec 


These add up to 154 msec. The master must take into account the time 
that the <lave takes to respond to this action register. 


Note: Reading this register uses the LCON to monitor clock signals. 
Any preceding LCON signal assertion commands (writes to the LCON 
signal assertion registers) are nullified by a read of this register. 


x otal Reques- Mi! | 
Spare Spare si {ee ; al Spare | 
Clove ne 1 

UA 

' 4 ‘ ! 


Action Register $. EEPROM Access Enable (write only) 


Writing this register with any data enables an EEPROM register write 
onthe nevtaccess. This register must be written before each EEPROM 
write. otherwise a format nuck is returned in response to the write 
request 


Action Register 6. Board Ambient Temperature read only: 


This register returns te board's ambient temperature aha. 7 PF per 


tek. 


Action Register 7. RAM Test Register (read write: 


Tints register is one byte of slave processor read write RAMI for tesung 


communication with the TCS Master: ansthing mas be written inte i. 


a 
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Action Register 8, Re-Read Slave Address (write only) 
Writing this register with any data requests the slave to re-read its rack 
and midplane number. and to re-initialize its TCS bus address. 
Action Register 9. TCS Vcc Voltage Sensor (read only) 


This register returns the voltage detected on the TCS Vee power supply 
at 24.4 my per tick. Voltage is calculated with the following formula: 


Millivolts = (register value) *(24.4 my tick) 


Action Register 10. Vcc Voltage Sensor (read only) 


This register returns the voltage detected on the board’s Vec power 


supply at 24.4 mv per tick. Voltage is calculated with the following 
formula: 


Millivolts = (register value)* (24.4 mv tick) 


Action Register 11. Vee Voltage Sensor ‘read only) 


This register returns the voltage detected at the board's -$.2 VDC sup- 
ply. The value is calculated with the following formula: 


Millivolts = (register value) "(34.3 mV per tick) - 6400 


Action Register 12. Illegal Register (nai 


This registers returns a message format negative acknowledgement, 


Action Register 13. LED Control twrite only) 


This recister controls the board’s indicator LED. Note The LED 1s 
turned on by the board's power on reset. Its left on unul instructed 
otherwise by the master processor 


Writing the following values to the LED control regisier results in the 
deserided LED state 


'- LED ot 

1 - LED tash at l He 
2 - LED tlash at 3 Hz 
3 - LED constant on 
3-255 - Not Delined 
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Action Register 14, Switch Signal Duty Cycle \lonitor (read/write) 


This register measures the fraction of time that selected sw itch signals 
are in the high state. The LCON is used to monitor one of the signals 
and present it to the slave processor. The slave samples the signal's 
state 1020 times over an 11 millisecond monitoring period and aver- 
ages the results to normalize them into an eight bit number. E.g. an 
action register 14 value of OxO indicates the signal was low for the 
entire 11 ms. a value of ON7F indicates the signal was high for half the 
time. and a value of ONFF indicates the signal was high the entire time. 


The averaging calculation does not obscure a single high sample. The 
averaging consists of a divide by 4. The sample count is initialized to 
3. so a single high sample results is an answer of 1. 


The register is written with a data value that indicates which of the 
signals accessible to the LCON the register monitors. These values are 
the LCON monitoring register addresses: 


Addryss Descrpuan 

HAS0 Read tri-siate clock enable 

Ox41 Read requester clock divided hy 4 6925 KHz) 
OX42 Read server clock divided hy 44 (nls KHZ) 
Oxs5 Read 43 ms pulse divided hy 2 (7 94 Hz) 
Oxnst- Unused 

Hy sn=S7 Read server ECL data hits 0-7 

Hixes Read requester reverse 

ON s9 Read server frame 

xs Read svsiem net-ume 

unsB Read funcuon board net-ume 

oxic Read revision level bu <u> 

OxsD Read revision le hu <> 

UNE Read requester enable 

Dis F Read server enable 


Writes to this register initiate signal monitoring and return a result. 
reads cause no monitoring. but return (again) the result fram the pre- 
vious write. This is intended to allow broadcast writes. which send ne 
response to the master. to simultaneousis: monitor selected signals 
Results of the broadcast write can be read Pack later one by one 


Note) \ccessing this register nullifies any bit assertion commands pre- 
viously sent to the LCON sia a gate array deeess message. LCON Ads 
used to monitor the signals. LCON B can opuonaily be used by writing 
the register with done in the command modifier feld of the message 
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Action Register 15, Last TBLUS Response (read only) 


This register returns the value of the TBLS response register for the 
last TBLS access made. 


1.11 EEPROM Register Definitions 


Slave EEPROM writes take about 20 ms to complete. The Master pro- 
cessor must take into account the long time it takes for the Slave to 
acknowledge these messages. 


The TCS message address byte is the EEPROM register number. The 
data byte is unused inthe read message. and conveys data to be writen 
in the write message 


All EEPROM registers are read write. 


EEPROMI Register 0. Card Type 


A one byte register allocated for storing the card type. The card type ts 
an ASCII character. 


EEPROM Registers 1-16. Board Serial Number 


Board serial number registers. This is a block of 16 bytes allocated for 
storing the BBN board serial number in ASCII format. The least signif: 
icant character is in register I. 


EEPROM Registers 17 and 18. Artwork Revision Level 


Revision level of the printed circuit board part of the board assembly 
These registers hold avo ASCH characters that represent the revision 
level of the circuit card. The least significant character ts in register 
7 


EEPRONMI Registers 19 and 2. Electrical Revision Level 


The revision level of the circuitry of the Sireuit board. This ts used 19 
heep track of the implementation of Engineering Change Orders 
(ECOs) on the circuit card. These registers hold two ASCH Sharacters 
that represent the electrical revision level of the eircuitecard. The least 
significant character is in register 19 


ni 
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EEPROM Registers 21 and 22. Slave Software Revision Level 


Revision level of the firmware in the 6b8HC11. This is a two character 
alphanumeric value. The least significant character is In register 21. 


EEPROM Register 23. Temperature Alarm Setpoint 


This register contains the analog to digital converter reading at which 
the slave considers the board too hot. At this value the slave shuts off 
board power and flags temperature error in the board status register. 
The units of this register are the same as for the temperature sensor 
action register: 0.977 °F per tick. 


EEPROM Register 24. TBLS Access Timeout Value Most Significant Byte 


This register ix the most significant byte of the 16 bit timeout Value for 
TBLS accesses. If the SIGA’s “done” bit is not asserted in response to 
a TBLS access within this time. a timeout nack is returned to the Mas- 
ter. This register has units of 1.024 milliseconds per tick, 


EEPROM Register 25. TBLS Access Timeout Value Least Significant Byte 


This register is the least significant byte of the 16 bit tmeout value for 
TBLS accesses. This register has units of 4 microseconds per tk. 


EEPROM Register 26. Vcc \ D Converter Nominal Reading 


This register stores the analog to digital converter reading that results 
when Vee power supply is at s.00 VDC. This register ts programmed 
at the factors. and is referenced by the TCS master processor hen 
reading the TCS Vee suit 
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EEPROM Register 28. TCS Vcc A/D Converter Nominal Reading 


This register stores the analog to digital converter reading that results 
when TCS Vee power supply is at 3.00 VDC. This register is pro- 
grammed at the factory. and is referenced by the TCS master proces- 
sor When reading the TCS Vee voltage sensing register to calibrate the 
results for analog component tolerances. The register’s units are the 
same as those of the Vee voltage sensing action register. 24.4 mV per 
uck. 


EEPROM Register 29. TCS Vcc Alarm magnitude 


This register contains the Vee deviation from nominal that signals a 
voltage error in the status register. The registers units are the same as 
those of the Vcc voltage sensing action register, 24.4 mV per tick. 


EEPROM Register 30. Vee A/D Converter Nominal Reading 


This register stores the analog to digital converter reading that results 
when Vee power supply is at -5.2 VDC. The register’s units are the 
same as those of the Vee voltage sensing action register. 34.3 mV per 
tick. 


EEPROM Register 31. Vee Alarm magnitude 


This register contains the Vee devianion trom nominal that signals a 
voltage error in the status register. The registers units are the same as 
those of the Veco voltage sensing action register, 34.3 mV per tick. 


EEPROM Register 32. Board Broadcast Group ID 


This register is the group identifier for broadeast message The mes- 
sage processing code compares the least significant address byte of 
broadcast TCS messages io this register Uf the address mat hes, the 


Message is evecuted by the slave 
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1:12 Hardware Register Definitions 


The hardware registers are the raw board registers the slave controls. 
All hardware registers are either write only or read only. 


TCS messages select between hardware registers with the command 
modifier field of the command byte. 


The address byte is unused. 


The data byte specifies any write data. 


Write Register 0, Power Control Register (write only) 


; Voltage | Voltage 
mars<l> | marg<0> 


Spare | Spare Spare 


Disaiie 


Power Enable 
Turns on the board's power supply 


Voltage Margin <1..0> 
These fits select the margin level that power supplies go lo When margining ts 
enabled 


Voltage Margin Drvable 
this Su, connects voltage trimming resistors to the board's power sup- 
ply voltage trimming circuitry via an analog muluplesor 
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Write Register 1, Reset and LED Control (write only) 


| Preset | ‘ Oseilla- 
. A ee H | 
SIGA A SIGA B H pial : Dead | ee pare ior | LED OW 
Reset Reset | Machine cpu: | exel eset | Select’ ! 


SIGA A Reset 
Writing a one to this bit asserts and hoids the A SIGA reset line 


SIGA B Reset 
Writing a one to this bu asserts and holds the B SIGA reset line 


Small Vlachine 
Writing a one to this bit tells the boards address decoding logic that this board 
is ina machine with 64 slots or fewer. 


Preset Dead CPU 
This bit is Connected to the preset line of a flip top. Writing a zero to this bit 
sets the tip Hop. This thp tlop ws cleared whenever the processor takes an 
interrupt. it thus can be used to detect that the processor ts running This but 
is used by the status action register. 


CPL Reset 
Wriung a one to this bit holds the processor reset. a Zero releases il. 


Board Reset 
\Wrung a one to this bit holds the board reset: a zero releases it. 


Oscillator Select® 
Wriung a vero to this bit selects an on board oscillator to run the board: a one 
selects an LCON hutfered version ot requestor clock. 


LED Ott 
This bit controls the board's indicator LED. A zero turns hon. Note: This 
bit is meant to be controlled by the siave. not the master 


1412.4 Read Register Definitions 


Read Register 0) (read only) 


No Conrest 


Undelined 
Spares 
These are puiled oto a teseagl une 


Rack [D<3> 
This is the most st 
is read off of the midplane where mois sep ith DIP switches. 


heant pol the 4 it rack number lor this slave. Thus bit 


an 


no 
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Read Register | (read only) 

| No | No | No No | Rack | Rack Rack | Ati 

! Connect | Connect | Connect | Connect | ID<2> | ID<1> ID<0> | fers 


No Connect 
Undetined. 

Rack [D<2..0> 
These are the three least significant bits of the 4+ bit rack number tor this 
slave. These bits are read olf of the midplane where they are set with DIP 
switches. 


Miidplane 1D<1> 
This is the most significant bit of the Wwo bit midplane number. This bit ts 


read off of the midplane where it is set with DIP switches 


Read Register 2 (read only) 


| | | Mid- Spare. Spare. 
» 4 
es foe a tae plane Reads Reads { 
Conneet | Conneet’ Connect | Connect IiD<v> | One One | | 
| i | \ 


Midplane [D<t)> 
This is the least significant bit of the two bit midplane number, This bits read 


ott ot the midplane where itis set with DIP switches. 


Spares 
These are pulled up to a logical one 


Read Register 3 (read only) 


Card 
Typ.<u> 


Card 


No No 
! Type<t> ! 


Connect 


Card Type <3..0> 
This ts the board car 
the BIVMIE ’ 


ips and pul downs onthe board Fer 


